Background: Peripheral blood mononuclear cells (PBMC) can be collected easily and repeatedly. Their potential use to reflect the individual's biological status is increasingly explored. Obesity is becoming the most common health problem of the 21st century, being dietary intake an important determinant of this pathology and numerous chronic health conditions. Objective: The aim of this study is to identify PBMC genes involved in energy homeostasis, which could be good markers of overweight development. Design: Using whole-genome microarray analysis, we evaluated the gene expression in PBMC of normoweight and dietinduced obese (cafeteria-fed) Wistar rats. Results: Microarray analysis showed 566 genes differentially expressed between normoweight and cafeteria-fed rats. Of these, 35 genes were particularly involved in energy homeostasis. The gene with the biggest fold change was the 'solute carrier family 27 (fatty acid transporter), member 2' (slc27a2), which is implicated in lipid biosynthesis and fatty acid degradation. Scl27a2 was 33-fold overexpressed in cafeteria-fed rats compared with normoweight rats. This result was confirmed by quantitative PCR, although the overexpression was smaller (sixfold). Moreover, the increase in slc27a2 expression in PBMC of cafeteria-fed rats from 2 to 6 months of age paralleled the increase in body weight. Conclusion: The progressive overexpression of slc27a2 in PBMC of cafeteria-fed rats as the body weight increases suggests this gene as an early marker of overweight development related to the intake of a hyperlipidic diet.
Introduction
Obesity or excessive accumulation of fat occurs when energy intake exceeds energy expenditure. Increased food intake and decreased energy expenditure associated with modern lifestyles have contributed to a global increase of this pathology. In fact, obesity, and its associated diseases such as type 2 diabetes and cardiovascular disease, is becoming the most common health problem of the 21st century (reviewed in Palou et al. 1 
and Ginter and Simko 2
). In spite of the multifactorial etiology of this pathology, the macronutrient composition of the diet is important in the development of obesity. 3 The western diet contains high levels of fat (B40% of total caloric intake), which is a probable determinant of overweight development. 4 Rats are often used as model organism to study conditions affecting humans because of their similarity in many biological responses. 5 One of the most widely used models to induce obesity in rats is feeding them a hypercaloric diet 5 and particularly the cafeteria diet, which is mixed, varied, palatable and hyperlipidic. Cafeteria feeding represents a useful tool for human obesity studies [6] [7] [8] [9] [10] [11] as it induces voluntary hyperphagia, eliciting an increase of body weight and adipose mass in rats even after a short period of time of 2-3 weeks. [12] [13] [14] Peripheral blood mononuclear cells (PBMC) are a subset of white blood cells, which include lymphocytes and mono-cytes, with a critical role in the immune system to fight infections. These cells are increasingly considered for gene expression studies because they can be easily and repeatedly collected in sufficient quantities in contrast to the more invasive sampling of adipose, muscle and liver tissues, among others. 15 The use of PBMC has been proved to be highly robust in distinguishing a disease from a healthy state by studying gene expression profiles of these cells. 16, 17 Some evidence in humans indicates that obesity and insulin resistance are associated with activation of these cells and with changes in the expression of a variety of cytokines related to inflammation and the immune response, such as interleukin-6 and tumor necrosis factor-a. 15, 18, 19 Moreover, PBMC express molecules related with energy homeostasis that are altered in the obese state, such as leptin, visfatin and resistin, [20] [21] [22] and their expression profile responds to differences in nutrient status. 23, 24 Several gene expression studies using microarray analysis have assessed a differential expression in genetically and diet-induced obese animals, but most of them explored adipose tissue. 8, [25] [26] [27] However, little is known about how weight gain modulates or is related with the expression of genes involved in energy homeostasis, in PBMC. The aim of this study was to analyze the PBMC gene expression by microarray analysis in normoweight and in diet-induced obese rats (cafeteria rats) to find out which genes involved in energy homeostasis are altered in the obese state, and to study the most altered ones at different stages of the development of obesity in order to identify potential early markers of overweight.
Material and methods
Animals, diets and experimental design All animal experimental procedures were reviewed and approved by the Bioethical Committee of our university, and guidelines for the use and care of laboratory animals of the university were followed.
Male Wistar rats (2 months old) (Charles River Laboratories España, SA, Barcelona, Spain) were distributed into two dietary groups for 4 months: the control group (n ¼ 5) was fed with a standard chow diet (Panlab, Barcelona, Spain), whereas the second group (cafeteria group, n ¼ 5) was fed with a cafeteria diet in addition to the standard chow. Cafeteria diet is a fat-rich hypercaloric diet containing the following foodstuffs: cookies with liver pate and sobrassada (a typical Majorcan sausage), candies, fresh bacon, biscuits, chocolate, salted peanuts, cheese, milk containing 20% (w/v) sucrose and ensaïmada (a typical Majorcan pastry). The gross composition of the diets was as follows: for the standard chow diet, 60.5% carbohydrate, 2.9% lipid, 15.4% protein, 12% water, 5.3% minerals and 3.9% fiber; and for the cafeteria diet, 35.2% carbohydrate, 23.4% lipid, 11.7% protein, 28.4% water and 1.31% fiber. The animals were single housed at 22 1C with a period of light/dark of 12 h. Food and water were offered ad libitum and body weight was followed twice a week.
Before starting the cafeteria diet and thereafter every month, until rats were 6 months old, blood samples (1.5-2.5 ml) were collected in feeding conditions from the saphena vein, using heparin in NaCl (0.9%) as anticoagulant. Immediately after blood collection, PBMC were isolated by Ficoll gradient separation, according to the instructions indicated by the manufacturer (GE Healthcare Bio Sciences, Barcelona, Spain), with some modifications. Briefly, the anticoagulant-treated blood was diluted with an equal volume of balanced salt solution, which was prepared by mixing two stock solutions (1/10); solution A (5.5 mM anhydrous D-glucose, 5 mM CaCl 2 2H 2 0, 0.98 mM MgCl 2 6H 2 0, 5.4 mM KCl, 145 mM Tris) and solution B (140 mM NaCl). Afterwards, the blood was layered carefully over Ficoll without intermixing (1.5 ml of Ficoll for 2 ml of blood mixed with balanced salt solution) in a centrifuge tube and centrifuged at 900 g for 40 min at 20 1C. PBMC, together with platelets, were harvested from the interface between Ficoll and sample layers. This material was then centrifuged in balanced salt solution at 400 g for 10 min at 20 1C to wash PBMC and to remove the platelets.
The experiment was stopped 4 months after the start, when cafeteria rats were 6 months old and had a proper increase in body weight (37%). After the experimental feeding period, animals were killed and different white adipose tissue depotsFepididymal, inguinal, mesenteric and retroperitonealFwere rapidly removed and weighed. Troncular blood was collected from the neck, stored at room temperature for 1 h and overnight at 4 1C, and was then centrifuged at 1000 g for 10 min to collect the serum.
Adiposity index
Adiposity was determined as an adiposity index computed for each rat as the sum of epididymal, inguinal, mesenteric and retroperitoneal white adipose tissue depot weights and expressed as a percentage of total body weight.
Total RNA isolation Total RNA from PBMC samples was extracted using Tripure Reagent (Roche Diagnostics, Barcelona, Spain) and purified with a Qiagen RNesay Mini Kit spin columns (Izasa SA, Barcelona, Spain). RNA yield was quantified on a Nanodrop ND 1000 spectrophotometer (NanoDrop Technologies, Wilmington, DE, USA) and its integrity was measured on an Agilent 2100 Bioanalyzer with RNA 6000 Nano chips (Agilent Technologies, South Queensferry, UK).
Microarray processing
For the microarray analysis, PBMC RNA samples of Wistar rats from the control and the cafeteria groups (n ¼ 5 animals slc27a2 expression in PBMC as overweight marker A Caimari et al each), obtained when the rats were 6 months old, were used. Of the 10 samples, 9 were used for microarray analysis. One sample in the control group was excluded because of a low amount of RNA. For microarray hybridization, 0.5 mg RNA of each sample was reverse transcribed using the Agilent Low RNA Input Fluorescent Linear Amplification Kit (Agilent Technologies), according to the manufacturer's protocol (all materials and reagents are from Agilent Technologies, Palo Alto, CA, USA, unless stated otherwise). Half of the cDNA sample (10 ml) was used for linear RNA amplification and labeling with Cy5 or Cy3. All reactions were performed using half of the amounts indicated by the manufacturer. Briefly, a transcription master mix was prepared (7.65 ml nuclease-free water, 10 ml 4Â transcription buffer, 3 ml 0.1 M dithiothreitol, 4 ml nucleotide triphosphate (NTP) mix, 3.2 ml 50% polyethylene glycol, 0.25 ml RNaseOUT, 0.3 ml inorganic pyrophosphatase, 0.4 ml T7 RNA polymerase, 1.2 ml cyanine 3-cytosine triphosphate (CTP) or cyanine 5-CTP, total volume 30 ml). Transcription mastermix (30 ml) was added to10 ml cDNA. In vitro transcription and labeling were carried out at 40 1C for 2 h. The labeled cRNA samples were purified using Qiagen RNeasy mini-spin columns (Qiagen, Venlo, the Netherlands). Dye incorporation and cRNA concentration was measured using the 'microarray measurement mode' of the Nanodrop spectrophotometer (NanoDrop Technologies). Yield of each individual sample was 4825 ng and specific activity was 48.0 pmol Cy3 or Cy5 per mg of cRNA. All Cy3 cRNAs were pooled to serve as a standard reference pool. Hybridization was performed by preparing a 2 Â cRNA target solution containing 825 ng Cy5-labeled cRNA, 825 ng Cy3-labeled pool cRNA and 11 ml 10 Â blocking agent in a total volume of 52.8 ml. Then 2.2 ml fragmentation buffer was added and incubated at 60 1C for 30 min. Fragmentation was stopped by adding 55 ml 2Â GEx hybridization buffer HI-RPM and hybridized on 4 Â 44K G4131F whole-genome Agilent arrays (Agilent Technologies, Inc. Santa Clara, CA, USA) for 17 h at 65 1C in Agilent hybridization chambers in an Agilent hybridization oven rotating at 10 r.p.m. After hybridization, the arrays were subsequently washed with 'GE wash buffer 1' for 1 min at room temperature, 'GE wash buffer 2' for 1 min at B37 1C, acetonitrile for 1 min at room temperature and 30 s at room temperature with 'stabilization and drying solution' according to manufacturer's protocol (Agilent Technologies).
Microarray data analysis
Arrays were scanned with an Agilent Microarray Scanner (Agilent Technologies). Spot intensities were quantified using Feature extraction 8.5 (Agilent Technologies). Median density values and background values of each spot were extracted for both the experimental samples (Cy5) and the reference samples (Cy3). Subsequently, quality control was performed for each microarray using both LimmaGUI package in R from Bioconductor and Microsoft Excel. All the arrays passed the quality control based on MA plot and signal intensity distribution. 28 Thereby, the data set contained nine arrays in total. Data were exported into GeneMaths XT (Applied Maths, Sint-Martens-Latem, Belgium) for background correction and normalization. We discarded spots with an average intensity, over all arrays, of Cy5 lower than twofold above average background. Then, the Cy5 intensities were normalized against the Cy3 reference as previously described. 29 The data have been deposited in NCBIs Gene
Expression Omnibus 30 and are accessible through GEO Series accession number GSE14094. Student's t-test was performed in GeneMaths XT; the generated P-values were used to obtain insight into significantly affected genes. For Student's t-test, we chose a threshold of Po0.01. Fold change calculations were performed in Microsoft Excel, fold change equals cafeteria/control ratio in the case of increase or equals -1/ ratio in the case of decrease.
To interpret functional changes in the data set, we applied two pathway analysis programs, Metacore (GeneGo Inc., St Joseph, MI, USA) and ErmineJ, 31 with different complementary pathway classification properties. For MetaCore analysis, we used classification based on GO-term and classification based on GeneGo annotation. The GeneGo annotation database is a curated database of gene networks based on several databases (KEGG, GO) and scientific literature. We selected pathways with Po0.05 in Metacore. ErmineJ analysis is based on GO-term; only GO-processes with 5-500 genes and with Po0.05 were taken into account. Agilent gene annotation version 20060331 was used for both programs. As only about 30% of the genes on the wholegenome array were recognized in both pathway programs, we manually supplemented the significantly enriched biological processes with non-annotated genes from the selected gene set using biological databases (Biocarta, SOURCE, GenMAPP, KEGG) and scientific literature. As processes overlap, we bundled some processes and renamed them.
Real-time quantitative reverse transcriptase PCR analysis
Quantitative PCR (Q-PCR) was carried out to determine mRNA expression levels of the 'solute carrier family 27 (fatty acid transporter), member 2' (slc27a2) in PBMC from blood collected in control and cafeteria-fed Wistar rats at different ages (from 2 to 6 months). In addition, apob48r, cpt1a, nnt, slc25a20, dlst, acadvl and tp53 mRNA levels were measured in the PBMC samples at the age of 6 months to validate the microarray data analysis. Analyses of all individual samples were performed in duplicate. Q-PCR was performed as previously described. 24 Briefly, 0.5 mg of total RNA was denatured and then reverse transcribed to cDNA using MuLV reverse transcriptase (according to Applied Biosystem's procedure) in a Perkin Elmer 9700 Thermal Cycler (Norwalk, CT, USA). For Q-PCR, the LightCycler System with SYBR Green I (Roche Diagnostics) was used. All Q-PCR were made from diluted (1/10) cDNA template and performed using 40-45 cycles with the slc27a2 expression in PBMC as overweight marker A Caimari et al cycling conditions described in Table 1 . To verify the purity of the products, a melting curve was produced after each run by increasing the temperature of the reaction mixtures up to 95 1C, by 0.1 1C s -1 , starting at 55 1C for 10 s. Values for the threshold (Ct) were determined using the LightCycler software. Primers for the different genes are described in Table 1 and were obtained from Sigma Genosys (Sigma Aldrich Química SA, Madrid, Spain).
Relative gene expression numbers were calculated as a percentage of control rats, using the 2 -DDCt method. 32 Data were normalized against the reference genes, Surfeit 4 (surf4) and b-actin. Surf4 was chosen because our microarray data showed equal expression for all microarrays, and b-actin was chosen because it is a well-accepted reference gene.
Quantification of circulating insulin, leptin and glucose levels Serum insulin and leptin levels were measured using enzyme-linked immunosorbent assay kits (from DRG Instruments, Marburg, Germany; and R&D Systems, Minneapolis, MN, USA, respectively) and blood glucose using an AccuChek Glucometer (Roche Diagnostics).
HOMA-IR analysis
Insulin resistance was assessed by the homeostatic model assessment for insulin resistance (HOMA-IR) in parallel groups of control and cafeteria diet-fed Wistar rats submitted to overnight (14 h) fasting (n ¼ 5 for all groups). HOMA-IR score was calculated from fasting insulin and glucose concentrations using the formula of Matthews et al. 
Statistical analysis
All data are expressed as the mean ± s.e.m. Differences in body weight, adiposity index, HOMA-IR, circulating insulin and leptin levels between 6-month-old control and cafeteria Wistar rats were analyzed using Student's t-test.
The statistical significance of differences in slc27a2 expression between normoweight and cafeteria-fed Wistar rats at different ages was assessed by two-way analysis of variance (ANOVA) and least significant difference (LSD) post hoc comparison. The effect of age on slc27a2 expression was assessed by one-way ANOVA and LSD post hoc comparison and the effect of diet/obesity at each age by Student's t-test.
Pearson's correlation coefficient was used to evaluate the relationship between the increase of slc27a2 expression in PBMC and the increase of body weight with age in cafeteria rats.
All the analyses were performed using SPSS for windows (SPSS, Chicago, IL, USA). Threshold of significance was defined at Po0.05 and is indicated when different. 
The statistical analysis of the microarray data has been previously indicated in the microarray data analysis section.
Results
Body weight, adiposity and circulating parameters At the end of the diet-induced obesity experiment, 6-monthold cafeteria-fed Wistar rats presented a 37% higher body weight and a 120% higher adiposity index, compared with normoweight animals fed with a standard chow diet, and were hyperleptinemic with higher blood glucose levels, although circulating insulin levels were not significantly affected ( Table 2) . HOMA-IR analysis performed in parallel groups of fasted normoweight and cafeteria (obese) Wistar rats indicated reduced insulin sensitivity in cafeteria rats, although the difference did not reach statistical significance owing to interindividual variability in the cafeteria group (Table 2) .
Differential gene expression
Gene expression of PBMC from 6-month-old normoweight Wistar rats (n ¼ 4) and cafeteria-fed (obese) Wistar rats (n ¼ 5) were investigated by microarray analysis. From 44 290 tested probes on the array, 21 466 had an expression value of two times above background. Of these, 639 were significantly changed (Po0.01) in cafeteria-fed rats compared with normoweight animals; 73 probes were listed more than once. Duplicates with the highest P-values were removed, resulting in 566 unique genes differentially expressed in PBMC of cafeteria-fed rats. Most of these genes (90.2%) showed an upregulation in expression. Only 11 genes were changed more than twofold and one of them, slc27a2, was overexpressed 33-fold in cafeteria-fed rats.
Pathway analysis
Of 566 genes differently expressed in PBMC of cafeteria-fed rats, 160 were unknown and thus could not be grouped into any pathway. The 406 remaining known genes were distributed into different metabolic pathways by using specific programs (Metacore and ErmineJ), literature and databases (Biocarta, SOURCE, Genecards). The most significantly affected pathways covered an entire range of cell turnover processes such as apoptosis, proliferation and differentiation, and cell cycle regulation; other highly classified processes were protein turnover, transcription, energy homeostasis, RNA processing, immune response and membrane biogenesis (Figure 1) . Afterwards, and according to the aim of the study, we performed a detailed analysis of the processes related with the maintenance of energy homeostasis. Most of the 35 genes involved in this process were related to lipid metabolism (synthesis and oxidation of fatty acids, lipid transport) and to energy homeostasis signaling (insulin signaling and lipid metabolism regulation). Other altered genes represented proteins involved in mitochondrial energy metabolism (electron transport and mitochondrial ATP system), in carbohydrate metabolism (glycolysis/gluconeogenesis and glycogen catabolism) and in basic energy homeostasis (genes that link key metabolic pathways such as glycolysis and citric acid cycle) ( Table 3) .
Among all the affected genes related to energy homeostasis, the most important change was observed in the expression of slc27a2.
Confirmation of array results by Q-PCR
To confirm the microarray data, Q-PCR analysis was performed on total RNA from PBMC samples. We selected seven genes as representative of the various energy homeostasis-related processes: slc27a2; apolipoprotein B48 receptor (apob48r); carnitine palmitoyltransferase 1a, liver (cpt1a); nicotinamide nucleotide transhydrogenase (nnt); solute carrier family 25 (mitochondrial carnitine/acylcarnitine translocase), member 20 (slc25a20); dihydrolipoamide Ssuccinyltransferase (E2 component of 2-oxo-glutarate complex) (dlst) and acyl-Coenzyme A dehydrogenase very long chain (acadvl). In addition, tumor protein p53 (tp53), a gene involved in cell turnover, was also analyzed. These genes were notably expressed in PBMC as the Ct-values were under 30 for all of them. Q-PCR fully confirmed the microarray data, although changes were smaller (Table 4 ). For instance, slc27a2 was overexpressed sixfold in cafeteria-fed animals versus an overexpression of 30-fold found in the microarray. The P-value in the Q-PCR analysis reached significance (Po0.05) for five out of eight analyzed genes. Three of the genes (dlst, apob48r and tp53) had a P-value 40.05, most likely due to higher normalization variation, that is, variation in expression of the Q-PCR control genes.
Regulation of slc27a2 expression in PBMC of control and cafeteria-fed rats at different ages To assess whether slc27a2 expression could be used as an effective early marker of overweight development, we Obese versus control animals (Student's t-test, Po0.05). The adiposity index was computed as the sum of epididymal, inguinal, mesenteric and retroperitoneal white adipose tissue depot weights and expressed as a percentage of total body weight. HOMA-IR was computed using the formula of Matthews et al. 33 Insulin and leptin levels were measured by enzyme-linked immunosorbent assay and glucose level was measured using a glucometer. Results represent mean ± s.e.m. (n ¼ 5). expressed between control and cafeteria-fed Wistar rats (Student's t-test, Po0.01) were selected and grouped using Metacore, ErmineJ and data mining. slc27a2 expression in PBMC as overweight marker A Caimari et al analyzed its expression in PBMC, by means of Q-PCR, at early stages of overweight development in control and cafeteria-fed rats, from 2 to 6 months of age.
In cafeteria-fed rats, expression of slc27a2 in PBMC was associated with increased body weight at different ages, whereas in control-fed rats slc27a2 expression and body weight did not show any association. Highest levels of slc27a2 mRNA were found in cafeteria-fed rats at the age of 6 months, corresponding to the highest increase in body weight (one-way ANOVA, Po0.05) (Figure 2) . Moreover, at each of the studied ages, slc27a2 expression was increased in cafeteria-fed rats in comparison with control-fed rats of the same age (Student's t-test, Po0.05). A significant rise in slc27a2 expression was already observed in cafeteria-fed rats after only 1 month of diet feeding (4-fold), when animals had a moderate increase in body weight (13%), and the highest increase was reached in 5-month-old cafeteria-fed rats (9-fold), which presented 29% overweight with respect to normoweight controls. There was a positive correlation between the increase in slc27a2 expression and the increase in body weight in cafeteria-fed rats (r ¼ 0.725, Po0.01). It is also notable that slc27a2 expression in PBMC was not affected by age in lean rats. This gives extra evidence to consider that the increase observed in cafeteria rats is due to the increase in body weight.
Discussion
PBMC have the potential to be used for diagnostic purposes in humans, because transcriptome analysis techniques allow to assess their status as a reflection of body function or status. Here, we show that the increase in body weight associated to the intake of cafeteria diet has an important effect on PBMC gene expression and that many of the altered genes are involved in cell turnover. Several studies have shown a relationship between obesity and cell cycle regulation in adipose tissue; it has been described that extreme obesity or obesity, which occurs at an early age, implies an increase in the number of adipose cells 34, 35 and, recently, Campió n et al. 36 found that genes involved in cell cycle regulation are strongly correlated with body fat and insulin resistance in subcutaneous adipose tissue of cafeteria-fed rats. No information regarding cell turnover in PBMC in relation to the intake of a cafeteria diet are available, but our data indicate that there is an effect on PBMC cell cycle regulation in cafeteria obese animals. Despite cell turnover being the most altered metabolic pathway in response to a cafeteria diet, there is also an important effect of this diet on PBMC expression of genes involved in energy homeostasis. The expression levels of genes of the lipid and carbohydrate metabolism, energy homeostasis signaling, electron transport and mitochondrial ATP system, as well as basic energy metabolism were increased in obese cafeteria-fed animals. Out of all these genes, the most important change was observed in the expression of slc27a2, which was overexpressed 33-fold in cafeteria-fed rats compared with lean controls. The product of this gene, FATP2 (also known as SLC27A2, VLCS, ACSVL1 and FACVL1), is an integral transmembrane protein of 620 amino acids, mainly expressed in the liver and kidney. This protein belongs to the fatty acid transport protein family (FATPs/solute carrier family 27); [37] [38] [39] it has a very long-chain acyl-CoA synthetase activity and, thereby, it converts free long-chain fatty acids into fatty acyl-CoA esters, having a role in lipid biosynthesis and fatty acid degradation. 39, 40 In this study, we describe a high slc27a2 expression in PBMC of cafeteria-fed rats in comparison with control-fed rats at all ages studied (from 3 to 6 months). Interestingly, a significant increase in slc27a2 expression is observed in cafeteria-fed rats at 3 months, after only 1 month of diet feeding, when animals have a moderate increase in body weight (13%). Moreover, we show that the increase of slc27a2 expression is positively correlated to the progressive increase in body weight associated with the intake of the hypercaloric cafeteria diet. The increased expression of slc27a2 at early stages of weight gain and the fact that this gene is expressed in an easily accessible biological material as PBMC suggests it could be used as an early molecular marker of overweight development related to the intake of a hyperlipidic diet. This marker may be particularly useful to slc27a2 expression in PBMC as overweight marker A Caimari et al assess the effects of bioactive food components that target weight gain or reduction. Moreover, slc27a2 mRNA levels do not significantly change in response to different feeding conditions (data not shown), which goes in favor of a specific role of this gene indicating increase in body weight and not reflecting changes in the nutritional status (feeding/ fasting). Slc27a2 expression in blood cells had not been previously shown.
In conclusion, we report that the expression of genes involved in energy homeostasis is altered in blood cells in response to the intake of a cafeteria diet, with the largest change found for the expression of the slc27a2, a gene involved in lipid biosynthesis and fatty acid degradation. Furthermore, slc27a2 mRNA levels in PBMC increased following the increase in adiposity and were greatly overexpressed in obese animals. Therefore, we propose the slc27a2 as a molecular marker of overweight/obesity devel- with a cafeteria diet (cafeteria) from the age of 2 months until the age of 6 months. Food and water were offered ad libitum and body weight was followed twice a week. (B) Slc27a2 mRNA expression in PBMC of control-fed and cafeteria-fed Wistar rats at different ages. Slc27a2 mRNA expression in PBMC of male Wistar rats fed with a standard chow diet (control) or with a cafeteria diet (cafeteria) from the age of 2 months until the age of 6 months was measured by Q-PCR analysis. Results represent means ± s.e.m. (n ¼ 5) of specific mRNA levels relative to b-actin, expressed as a percentage of the value of 2-month-old control-fed rats, which was set to 100%. A Â D: interaction of age and diet (two-way ANOVA, Po0.05). Within cafeteria-fed animals, bars not sharing a common letter (a, b, c) are significantly different (one-way ANOVA, Po0.05). * Versus control-fed rats (Student's t-test, Po0.05).
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